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Introduction

Abstract: This study aims to analyze gaps and provide recommendations in
project-based learning and digital transformation of the Merdeka
Curriculum in integrated science learning. The research method uses a
mixed methods approach. Qualitative data analysis was conducted by
reducing data, presenting data, and drawing conclusions based on the
results of interviews and observations. Quantitative data were obtained
from questionnaires. The results showed that: 1) the gap that emerged was
still in the form of student activity levels; 2) teachers' skills in creating
learning websites needed to be improved; 3) digital learning had been
implemented inside and outside the classroom; 4) teachers had basic
computer skills; 5) teachers actively participate in teacher professional
development; 6) obstacles in the implementation of the independent
curriculum include student interests and talents; 7) providing support for
teachers to participate in professional development; 8) teachers as
facilitators; 9) the allocation of learning time for each meeting must be more
than 2 hours of lessons; 10) limitations of equipment and materials for
science practicum learning. Project-based learning and digital
transformation need to pay attention to increasing student activity, learning
web training, adding learning time allocation, availability of equipment and
materials, and professional development.

Keywords: Digital Transformation; IPA Terpadu; Merdeka Curriculum;
Needs Analysis, Project Based Learning,.

containing a set of plans and arrangements regarding
the education system that is able to adapt to the changes

The quality of human resources is strongly
influenced by educational factors which are the
foundation of all processes in advancing and developing
humans. The field of education is seen as a strategic
effort that contributes to the development of a nation.
The progress of the education sector and the quality of
planned and sustainable education determine the
development of human resources and the quality of
society (Qutni et al., 2021; Rofik et al., 2025). One of the
efforts to advance the field of education is the
implementation of an appropriate curriculum
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that occur.

After the Covid 19 pandemic, the government
through the Ministry of Education and Culture
implemented the Merdeka Curriculum in the
implementation of education in educational units. In
responding to this policy, teachers and schools are
required to prepare available resources so that the
implementation of the Merdeka Curriculum can be
carried out properly.

The Merdeka Belajar curriculum needs to integrate
the use of E-Learning technology which is a new
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mainstay in school learning (Rosidah et al., 2021).
Through digital transformation efforts from previously
conventional ones, it is also a demand for teachers and
schools to be able to organize learning based on
information technology. The impact of the presence of
Information Technology in the field of education has
greater potential for the advancement of learning
(Grani¢, 2022). The use of information technology in
teaching and learning has shown a positive impact (De’
& Kaugi, 2023). Education units should begin to
integrate and introduce information technology in
learning (Darmawan, 2015).

The characteristics of IPA Terpadu subjects contain
learning outcomes for students to have skills and
scientific thinking about natural phenomena and
understand the study of the interaction of living things
with their environment. In line with (Jamaluddin et al.,
2019; Ramdani et al., 2019; Seroto, 2012) the study of
science includes mnatural phenomena and their
relationships to form scientific attitudes and skills
through discovery based on direct experience in
everyday life.

Fulfillment of IPA Terpadu learning outcomes
should be student-centered, one of which is by using
experimental teaching methods which are part of the
project-based learning model (Anggraena & Nisa Felicia,
2022; I Nasrulloh et al., 2021). Project-based learning
emphasizes and focuses on the activities of students to
work on projects or tasks and produce works or
products (Nurhadiyati & Fitria, 2020). Student centered
learning in science subjects places the teacher as a
facilitator and students are required to construct their
knowledge and skills independently. Teachers should
implement student-centered learning in accordance
with the Merdeka Curriculum (Tuerah & Tuerah, 2023).

Based on the results of interviews with IPA
Terpadu subject teachers in junior high schools and MTs
in Garut Regency, most of them stated that the
implementation of the Merdeka Curriculum is faced
with the challenge of needing to have digital technology
skills and a learner-centered learning approach. This
condition is strengthened based on the results of
Mohammad Thsan's research, which states that teachers
are still confused and there are many component
readiness needed to implement the Merdeka
Curriculum (Febrianningsih & Ramadan, 2023).
Furthermore, as an effort for digital transformation, of
course, schools are also required to provide supporting
resources including computer technology, internet
networks, and adequate science laboratories. In facing
the era of digital education, schools are faced with the
challenge of limited technological infrastructure and
teachers need to have digital skills to support an
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independent approach to learning (Yustiasari Liriwati et
al., 2024).

The problem-solving approach in this research is
to conduct a needs analysis as an effort to gather
information related to the gaps in project-based learning
and digital transformation of IPA Terpadu learning in
the Merdeka Curriculum. The choice of this solution is
based on the fact that project-based learning and digital
transformation contain several complex components
that are interconnected and influence each other, so an
assessment is needed using the need assessment
technique to analyze needs. Need assessment is the
process of defining needs and deciding what their
priorities are (McNeil, 1990). Needs assessment as a
method for gathering information about gaps and using
that information as a basis for making decisions about
priorities (Seels, B.B. & Glasgow, 1990).

Most previous research obtained through
literature studies has only focused on the effectiveness
and impact of project-based learning on science learning.
This study analyzes the factors needed and provides
recommendations for the implementation of project-
based learning and digital transformation in schools,
including indicators of technology use and integration,
skill levels, barriers to access, teacher perspectives,
professional development resources, leadership, needs
and desires, and student-centered learning strategies.
These indicators are considered very important to study
for the success of teachers in implementing project-
based learning and the efforts of schools and teachers to
transform the learning process by integrating digital
technology into integrated science subjects on an
ongoing basis.

The purpose of this study is to analyze gaps in the
implementation of IPA Terpadu learning and provide
recommendations to schools and teachers regarding the
application of project-based learning and digital
transformation of the Merdeka Curriculum in IPA
Terpadu learning. The importance of analyzing needs in
learning should be carried out by teachers so that the
learning program to be implemented can be directed
and in accordance with needs (Iman Nasrulloh & Ismail,
2017).

Method

Type of Research

This research uses a mix method. This method is
used to explore a certain natural phenomenon and
collect detailed and in-depth information (Creswell,
2009). The choice of this method is based on the purpose
of this study to describe, explore, understand, and
analyze natural phenomena related to project-based
learning and digital transformation of IPA Terpadu
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learning in the independent curriculum in junior high
schools and MTs in Garut Regency.

Time and Location of Research

The research was conducted in 2024 between June
and October. The research participants involved 30 IPA
Terpadu subject teachers at the junior high school level
in Garut Regency. The sampling technique uses
purposive sampling based on sample considerations
that are considered appropriate or representative
(Barratt & Lenton, 2015; Taherdoost, 2018). The criteria
for teachers as research participants include (a) IPA
Terpadu teachers, (b) IPA Terpadu teaching experience
of 7 years and above, (c) have implemented project-
based learning, (d) have implemented learning using
information technology devices.

Preliminary e ———
CtucD -
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Research Instruments
The key instrument in qualitative research is the
researcher  (Mbaleka, 2019). Interview sheets,

observation sheets, and surveys were validated by
experts before being used in the study. The interview
sheet was used to explore the phenomenon in depth
through oral statements. Furthermore, the observation
sheet was prepared based on the indicators that had
been formulated to determine the implementation of
learning. The survey was given to find out the
experience of using information technology in learning.
Research Stage. The research stages are divided into
three phases, namely preliminary study, planning, and
implementation. For more details on the research steps,
see Figure 1.

Conducting focus group
Developing discussions with experts and Identify Gaps
instruments and data teachers
collection techniques ;
to identify problems in
schools Determining Indicators 1 1
Observation i i Interview
Criestionnaire
I — [ ==
Conducting interviews an . .
distributing questionnaires to Deve]c.meg Ideal Cﬁte.na for
. : Project-Based Learning,
integrated science teachers at . . 4
Lo . Digital Transformation of ]
junior high schools and Seience Learnine in the Data Analysis
Islamic junior high schools in '8
= Merdeka Curriculum
Garut Regency.
Determining the
l ¥ necessary factors
Teachers do not yet fully Developing instruments
understand project- (interview guidelines, Determining
based learning and questionnaires, observation recommendations
digital transformation in guidelines)
the merdeka curriculum. Preparing the Final
Report

Figure 1. Research stage

Data Gathering and Data Analysis

Data collection techniques by triangulating
methods including interviews, observations, and
surveys aim to clarify the information obtained in depth.
Data analysis by exploring findings or phenomena from
several informants/respondents and data sources which

are then described into meaning (Morrow, 2015). The
research study includes project-based learning and

digital transformation of the independent curriculum in
IPA Terpadu learning.

[ Data Collection ]—b[ Data Display J

Fy

[ Data Collection JG—D[ Data Collection J

Figure 2. Data Analysis (Miles, M.B, Huberman, A.M, &
Saldana, 1994)
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Result and Discussion

Table 1. Aspect and Indicators

Aspect Indicators
Project based Teacher perception
learning Instructional design
Student characteristics

Learning outcome assessment instruments

Barriers

Digital Information technology skills
transformation Integration of information technology in
learning

Barriers and access to information

technology

Professional development

This study aims to identify gaps and provide
recommendations for ideal components for the

Table 2. Teacher Perspective Survey Results
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implementation of project-based learning and digital
transformation in integrated science learning under the
merdeka curriculum. The research objects are divided
into two aspects, namely project-based learning and
digital transformation, which are explained in Table 1.
The indicators were compiled based on the results of
focus group discussions with IPA Terpadu teachers and
curriculum experts, as well as relevant sources based on
literature reviews.

Teacher Perception

This study reveals teacher perceptions aimed at
knowing the teacher's perspective on project-based
learning and digital transformation of the Merdeka
Curriculum in IPA Terpadu learning. The following are
the results of the teacher perception survey to 30 IPA
Terpadu subject teachers

Statement Strongly Agree (%) Agree (%) Disagree (%)
Project-based learning is relevant to subjects IPA Terpadu 90 10 0
The use of information technology helps deliver information 80 20 0
Student centered learning is important in learning 77 23 0
The importance of having IT skills 83 17 0

A survey of 30 science teachers regarding teachers'
perceptions stated that project-based learning is relevant
to IPA Terpadu subjects. Based on the interview results,
60% of teachers reasoned that project-based learning is
the right method to achieve IPA Terpadu learning
outcomes in accordance with the Merdeka Curriculum,
20% of teachers reasoned that project-based learning
introduces the stages of the scientific method to
students, and 20% of teachers reasoned that students
will learn to build knowledge and skills actively.
Teachers feel helped by the presence of information
technology, 80% or 24 teachers agree that using a
computer can help in delivering subject matter and 83%
or 25 teachers consider IT skills very important for
teachers to have.

We believe that the success of project-based
learning and digital transformation is influenced by
teachers' perceptions. Teachers' perceptions of the

importance of digital transformation and project-based
learning need to be understood in order to explore their
views and efforts. One important factor in the success of
the entire learning program, including the use of
technology in education, is largely determined by how
teachers perceive the technology (Anggraini, 2024;
Stenbom & Geijer, 2025). A broader study found that
teachers' positive perceptions determine their
motivation to use information technology in digital
transformation (Mahdum, M. Hadriana, H., &
Safriyanti, 2019). Similarly, research findings (Khairani
& Rifai, 2025; Renaldi, 2025) explore teachers' positive
perceptions of the use of digital technology in learning
based on their experiences, such as the delivery of
learning materials, learning efficiency, and eliminating
misconceptions. The researcher made observations
during the learning process. The following are the
results of observations during the learning process.

Table 3. Observation Results of Project Based Learning Implementation and Use of Information Technology

Indicators Actual Gap
Implementation of project-based All teachers have implemented project-based Not there is gap and
learning in the classroom learning indicator fulfilled.
Learning using information Most teachers use laptops with presentation media Not there is gap and
technology 40% use power point, 30% digital books/modules, indicator fulfilled.

Learner-centered learning

Learners actively work on projects and cooperate in

and 30% smartphones.
Not all students are active in
learning, about 30-40% are
inactive from an average
number of 30-35 students.

teams.
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Indicators Actual Gap
The teacher acts as a facilitator Teachers provide facilities in the form of practical Not there is gap and
equipment, learning guides, and provide guidance. indicator fulfilled.

Use of multiple teaching methods Teachers have used several teaching methods, Not there is gap and
including demonstration, experimentation, indicator fulfilled.

discovery, question and answer, and hands-on

The learning stages are in accordance
with the learning design

The teacher conducts product
assessment as a result of the project

The learning stages are in accordance with the
learning design, including the initial activities
(apperception), core activities, and final activities.

The teacher assesses the results of the project work
that has been done by the students in groups.

learning.
The implementation of project-
based learning takes quite a
long time, each meeting takes
more than 80 minutes.
Not there is gap and
indicator fulfilled.

Students present the results of the project work.

Appropriateness of learning time
allocation

The learning time is appropriate, but the end of
learning activities are slightly increased related to
the presentation of the results of the project work
that has been done by students

Overall the allocation of
learning time is appropriate but
needs to be added to the stages
of the end of learning activities.

The importance of teacher perceptions of learning
can affect the way teachers view, act, frame of mind, and
activities that will be carried out by teachers during
learning (Kurniawan et al., 2023). This statement is
reinforced by the survey results (table 2) regarding
teacher perceptions of the relevance of project-based
learning to IPA Terpadu learning outcomes and the
importance of using information technology in learning
as evidenced by the results of observations (table 3)
during learning has used project-based learning and
information technology in learning.

Based on the results of observations (table 3), there
are gaps during learning including 30%-40% of students
are not active, learning time is not enough for 80 minutes
or 2 lesson hours so that all groups have not been able to
present the results of their projects, and need to add time
to the end of learning activities so that teachers can
optimize the initial activities and core learning activities.
The problem of time allocation for IPA Terpadu learning
is also a finding in research (Sumarmi, 2023), that
teachers have difficulty managing the allocation of time
for IPA Terpadu learning. In line with the results of
research (Saparini et al., 2022) revealed that the
allocation of time for IPA Terpadu learning is less or not
enough because of the complexity of student and teacher
activities. Teachers should be able to prioritize activities
during learning so that learning time can be adequate
and in accordance with the plan that has been set.
According to the results of research (Ginting et al., 2024;
Khaerunnisa et al., 2022), the complexity of science
learning can be overcome if the learning is directed at
student activities during the learning process so that the
allocation of learning time can be fulfilled.

Instructional Design and Identify Learner Characteristics
Teachers design  learning  before  the
implementation of learning is carried out in class. Based

on the results of the interview, the first stage carried out
by teachers in designing learning, 90% or 27 teachers
stated that analyzing the independent curriculum
includes understanding the independent curriculum
implementation regulations, learning outcomes, flow of
learning objectives, compiling learning tools, and
compiling assessment instruments. In addition, which is
the basis for designing learning, teachers identify the
characteristics of students as learners including learning
styles, learning experiences, and IT skills.

The Merdeka curriculum which emphasizes
learner-centered learning and the role of the teacher as a
learning facilitator, overall the teacher has carried out
these functions and roles. Based on the results of the
interview, the teacher's efforts as a learning facilitator
are realized by providing teaching materials or learning
resources to students to support students' learning
activities independently, the teacher does not position
himself as a source of knowledge, providing guidance
during learning, providing facilities in the form of
equipment and materials during the practicum, teaching
materials integrate multimedia to facilitate the diversity
of students' learning styles, and establish collaboration
and teamwork between students during learning. In
addition, the implementation of the independent
curriculum mandates teachers and students to carry out
the Pancasila Student Profile Strengthening Project (P5)
which aims to provide freedom and independence to
students in determining education according to their
interests and talents.

The learning design prepared by teachers is guided
by the independent curriculum containing the
formulation of learning outcomes and teachers are
required to understand students' learning profiles,
interests, talents, learning styles, and learning needs
(Sari et al., 2024). The characteristics of IPA Terpadu as a
science subject include learning outcomes related to
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scientific process skills, which require systematic lesson
planning. Project-based STEM (Science, Technology,
Engineering, and Maths) learning designs are an
appropriate approach to apply in learning (Aliyah et al.,
2025; Pratama et al, 2025). Identifying and
understanding the characteristics of students is an
important part of designing learning related to
determining learning management strategies (Estari,
2020). Based on the results of interviews with IPA
Terpadu subject teachers, overall teachers have
compiled learning designs oriented to the characteristics
of students and the fulfillment of learning materials
according to learning styles and facilitating independent
student learning activities.

Barriers
IPA Terpadu learning in junior and senior high

schools in Garut Regency has implemented the

Tabel 4. Information Technology Skills
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Independent  Curriculum. Researchers revealed
obstacles to the implementation of the independent
curriculum and project-based learning with open
questions to 30 IPA Terpadu subject teachers including
limited equipment and materials for project-based
learning, students' interests and talents, financing for the
Pancasila Student Profile Strengthening Project,
cooperation and collaboration between students, and
preparation of process assessment instruments.

Information Technology Skills

Researchers uncovered teachers' skills in
information technology by distributing questionnaires
and interviews to 30 science teachers. The questionnaire
contains closed statements with an alternative scale of 1-
5 (1: not familiar, 2: beginner, 3: Average, 4: Continued,
5: expert). The following are the survey results regarding
information technology skills.

Skills

Skill Level (% Responden)

Word processing software (e.g., microsoft office word)

Email software (e.g., microsoft outlook, gmail, yahoo email)
Presentation software (e.g., microsoft powerpoint)
TV/computer monitor

Projector/laptop

Use of multimedia (text, images, audio)

Multimedia creation (audio, video, text, animation, hyperlinks)

- - - 10 90
- - 3 10 87
- - - 10 90
- - - 10 90
- - - 10 90
- 10 33 30 27
- 13 50 20 17

Based on the survey results obtained, overall the
IPA Terpadu subject teachers already have information
technology skills with different levels. There are no
respondents who do not recognize computer technology
including software and hardware, meaning that all IPA
Terpadu subject teachers have mastered basic skills in
the field of information technology.

Integration of Information Technology in Learning
The use of information technology in learning that
has been carried out by teachers illustrates efforts to

transform digitally. This research reveals the experience
of teachers integrating information technology in IPA
Terpadu learning through surveys and interviews with
30 subject teachers. The following are the results of
surveys through questionnaires and interviews
regarding the experience of teachers integrating
information technology in learning. The questionnaire
contains closed questions with alternative answers on a
scale of 1-5 (1: Not at all, 2: Once a month, 3: Weekly, 4:
Almost every class, 5: Every class).

Table 5 Experience of Information Technology Integration in Learning

Statements

Frequency (% Responden)

Integrate computer technology in your teaching activities outside and inside - - - 80 20

the classroom

Integrate computer technology to assist with your administrative tasks as a - - - 17 83
teacher (e.g. attendance, grade processing, preparation of teaching plans)

Integrating computer technology in your professional collaboration - - 10 80 10

activities. (e.g. knowledge sharing among colleagues, participation in
training).
Researchers also revealed the function of

information technology that has been used by teachers
in the IPA Terpadu learning process outside and inside
the classroom through a survey with closed questions

using a scale (1: Never, 2: Almost Never, 3: Occasionally,
4: Quite Often, 5: Very Often). Table 6 illustrates the
function of information technology according to its
designation that has been used by teachers.
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Table 6. Information Technology Usage Activities

December 2025, Volume 11 Issue 12, 417-426

Function

Scale (% Responden)

Communication (email, chat function, video conferencing, presentation - - - 13 87
media)

Organizational (e.g., databases, spreadsheets, note-taking, lesson plans) - - 50 26 24
Educational games 50 17 20 13 -
Expansive (e.g., simulations, experiments, exploratory) 27 23 33 17 -
Evaluative (e.g., assignments, digital portfolios, testing) - - 50 27 23
Informative (e.g., internet browsing, media clips, DVDs) - - - 20 80
Other instructional (e.g., exercises, extra practice, tutorials, remediation) - - 27 50 23

The use of information technology is inseparable
from the barriers and access felt by teachers. The
phenomenon of barriers and access was obtained by
conducting a survey to 30 IPA Terpadu subject teachers.
The following are the survey results regarding obstacles

Table 7. Barriers and Access to Information Technology

and access to the use of information technology using a
questionnaire with closed questions and alternative
answers (1: No obstacles, 2: Minor obstacles, 3: Major
obstacles).

Conditions

Scale (% Responden)

Lack of classroom computers 90 10 -
Students do not have equal access to computers at home 80 10 10
Students' technology skills 70 30 -
Students do not have the English language skills 90 10 -
Insufficient or inadequate software on classroom computers or laptops. 77 13 10
Insufficient or inadequate support on how to use technology in my teaching 63 20 17
Computer unpredictability - computer freezes or software does not work properly 10 27 63
The type of computer and software at school is different to the computer and software I use at 60 27 13
home

Internet is too slow or connection is lost 7 50 43

Professional Development

Teacher professional development is related to
efforts and processes to improve understanding and
skills. Formal education that has been taken by science
subject teachers is not fully directed at mastering IT
skills. This research reveals 30 IPA Terpadu subject
teachers related to professional development as an effort
that has been made by teachers to improve IT skills. The
importance of developing teacher competencies in the
current digital era is a must for teachers in order to adapt
to the times and the demands of IT skills in the digital
era (Sianturi & Putri, 2024). The following are the results
of a survey of the time span for following professional
development for 30 IPA Terpadu subject teachers.

Table 9. Time Span for Professional Development

Table 8. Time Span for Professional Development
Time Period (% Responden)

Every 1-3 Times 1-2 Never
Every month in every times
week semester every
year

- 27 50 23 -

The type of self-development through IT skills
training makes a real contribution to teachers. The
following are the types of professional development that
have been carried out by 30 IPA Terpadu subject
teachers and their relevance to the IT skills needed

Types of Professional Development

Response (% Responden)

Very relevant  Relevant Not relevant
Managing desktop computers/laptops (opening programs, printing, etc.) - 23 77
Learn to utilize network services efficiently (email, saving to server, searching 50 30 20
for files, Ims etc.)
Studying information sources on the internet - 33 67
Integrating technology into student activities 77 16 7
Integrating technology into my classroom activities 70 27 3
Learning specific applications/software 80 20 -

423



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Conclusion

Based on the research results that have been
described, the implementation of project-based learning
and digital transformation of learning can run well.
There are gaps including insufficient learning time and
students in learner-centered learning are not fully active.
Teachers are required to prioritize activities during
learning.

The obstacles in the application of project-based
learning include the interests and talents of students,
limited equipment and materials for practicum or
experimentation. Professional development Overall,
teachers have participated in training with different time
periods. Teachers stated that IT skills training is very
necessary in the current digital era and greatly affects the
use of information technology during learning outside
and inside the classroom.

Project-based learning and digital transformation
need to pay attention to increasing student activity,
learning web training, adding learning time allocation,
availability of equipment and materials, and
professional development.
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